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(54) LIQUID CRYSTAL DISPLAY DEVICE AND MANUFACTURING METHOD THEREFOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device wherein the yield and productivity of a 
polarizing plate and a X/4 plate used for a bend alignment cell or a HAN mode are enhanced, waste is reduced, 
reduction of thickness is attained and light leakage due to the deviation of layering angle caused when the roll- 
shaped quarter wave plate and a roll-shaped linearly polarizing film are laminated is reduced and to provide a 
manufacturing method therefor. 

SOLUTION: The reflection type liquid crystal display device consists of a liquid crystal cell having a nematic liquid 
crystal layer encapsulated between a pair of substrates with transparent electrodes having alignment layers on the 
surfaces thereof, the X/4 plate consisting of polymer films and the polarizing plate. The angle of the alignment 
vector of the nematic liquid crystal relative to the substrate is changed by the change of voltage applied to the 
liquid crystal cell. The X/4 plate and the polarizing plate are formed by punching out a roll formed by integrally 
sticking the roll-shaped X/4 plate and the roll-shaped polarizing plate whose absorption axis is inclined against the 
longitudinal direction by 45° to each other. 
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[0 0 3 7] PVASr»!feLT«*«*s»bix5*s, ?fe 

om-^nmt LT, 3*iH£ffl<,>5>«-§-|Cf4. 3 

*?tt£o 3^^14 0. l~20g/l. 3|7<W!/!>A 
tti-ioog/i, 3 •J'^i 3 •j'fk^ y ^Af^fiftJt 



(7) 

12 

14 1 ~ 1 0 0 ##3: tV\ SfefeNFRgtt 30~5000©> 
a*#£L<, f£?fiSf4 5~5 OTC^SL^,, 

[0038] 3 *jn©fl&fc -fettfesR-eifefe-*-* 

ffiU>. -&&&m<DM,#Wk LTfi, 0iJx.fiT;/^ 

=a^*>3B£j&, / y >^£,iif, **-y->>^fe 

5*1. ^Tv^feiH, T^h^^/VRfeJU^Ofi,^ 
-©ffit)t?.(4/jt^ 0 X, wtVfero-fett^T-tCJ^/W 

*>i£2. 7^1. *&Sfc£<Z>&*t!!ig&8a J jgA 

(4. 0iJx.fi->—. T-T. y-Tu^K. 2> > 

-. T-f. >— . T-f. y 

-<U?h. ^-U>v 5 7 2 . ->-. TV. ^^h. U 

20 y Y 3 9, ->-. 7-f. ?4 \s9 V. U^K7 9, -> 
-. T-i . ^-fl^K i>s/K 8 1, >— . T-T. ^ 
-fl^h. u-yK 8 3. ->— . TV. *Vu*K 1/ 
•y K 8 9 . ->-. T-f. ^^F. h 

4 8. ->— . TV. ^1/? h. 7/W- 6 7, v- 
-. T'f. h. 9 0, ->-. T'C. y-f 

^ K ^Ll— > 5 9. >— . T-f. 7v"/K. U'S' 
K 3 7^/5>5^lf ibix. $ ^fC^M¥l - 1 6 1 2 0 2 
-§-. *l$l!fl¥ 1 - 1 7 2 9 0 6 1 - 1 7 2 9 0 

7-S|\ tMTl - 1 8 3 6 0 2#, #ifl-2 4 8 1 

so 0 5#, mWl\ -2 6 5 2 0 5-f§\ - 2 6 1 

c-fitti^liffll». fe5^fiT/w*y^«J£. T> 

{t-a-fe (6*) ^»»feSraf5J:5^#aoxfett^ 
* Ll/>„ 

40 [0 0 3 9] PVASrii#UTffl3tJ«S:»Jii-5iaat? 
(4, P VAfc$S«8S-«i:5^3!lIJ!feSrffl^5-i:*sjif^ t 

Dt?PVA*s+^lcSEJR$ixTu^v^i:, ii©fy> 

«>, je#iwxafc5VMiis»xe-c«iww«f«»cftflt. 
mmmt lti4, ^as^'fr^irs 2 3289 7-§-fcie 

so [0 0 4 0] Sfc. PVA, JKyttftfs/u^JK*. JK 
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[0 0 4 1 ] **WC»Jt*ixft:«3tfflltt, WiE*>6^ 
»)1rilik:«W««rlS9««tT«**i LTffli^ft5 0 

—>3 >t±ffiV*w LV\, 0«;ttf* 6 3 2. 8 n 

mlCjo^tl OnmEilT^SK, 5nmJEAT^S5> 

fctt, «S:7^UA£: UXffiffl*T5^y T-ttt/uo- 

VHr/T (*^0*if^->- (») £t) > ARTON 
(J sr (*) ») W54*yti/7^ygtffSl 
<ffli/^ti5 0 ^rOflfe, {fljtfiWBflsFS - 1 1 0 4 0 2 
4§^«&5^tt*fHI¥l 1 - 2 9 3 1 1 6#^«»c|E* 

too4 2] Kftmti%mmk<D&mmi*mzmmt$ti 

fcl^S, PVA» (7th7t^S, ^/vt-s^m 
pvAMgmu^ «tf#J/fff^^^f&^o. 

01-10/imWtl<, 0. 0 5-5Mm«!f 

[0 0 4 3] #3691<affifetetEtt\ ^^^^SficO^^h 

«3tfttt»v^*s#*L^o i§i§*f*£f3:L<f;t5 5 0 
nm-C3 0%«±as$F*L<, 4 0 %EA±*S $ b\Z%- £ 
U\ fiigli5 5 0 nmt9 5. 0%«±i5#4U 
<, 9 9%JK±*S£6>fc#*L<, »fc#*L<tt9 
9. 9%«_b-Cfc£ e 

[00 44] <l/4«>*«WJ-fflt^?>*t5^/4« 
tt, HiSftS 9 0 nmt«Lf:l/^-7-V 

a Vffi (Re59 0) tf* 12 0— 16 0 nmt'fc5^I 

T\ p y -7 - 7 >f AT'fe 5 I i; J L 

[0 0 4 5] ftfrftJCfi, 5-27118 **5 «t 

tf|p)5-2 7 1 1 9*<D#4*#SEtt<D, u*— x — -> 3 



(8) 

tttv^o ffl¥io-9 0 5 2 if^SI:t, ztico 
io Tjf y ^-7>f/^4:8It5: i:£:J: 9 JE^&S^JgcT* 

[0 0 4 6] *55^-efflV^*u5Wc#*Ut^/4lE 
tt, !/-7-7>f/^ Ktt* 4$Hfj2 0 0 

0-13711 6 fi^fc it/i^WO 00/2 6 
7 0 5 %-\Z%dM<0— fc<D# V -<r—7 4 /UA*Cai!l*fi* 
fit MS ifteffi^^/jN £ < fc 5ttffif6«-C*> 5. 

[0 04 7] J^T, *3gPjT*»*U<ffll>e>ix5^/4 
«^o^Ti¥L<tftWi-5 e il/4Slt ifcK450n 
mt«Lf:U^-7-y3 (Re 4 5 0) #10 

20 0-125n m-Cfc 0 > **ojfeg 5 9 0 n mtiK Ufc 
^-7-Vsyfi (R e 5 9 0) ^i 2 0-1 6 0n 
mt^O, ^ Lt, R e 5 9 0 -R e 4 5 0 ^ 2 nmO 
Ba^&i«Si"5o - R e 5 9 O-Re 4 5 0^5 nrnXfo 
5widSSe>»C#*U<, Re 5 9 0-Re 4 5 0Sl 
0nmt*)5:t^StjfiU\ »S4 5 0nmT*ffla 
^LfcU-^— T 5 — v-3 >-ffi (Re450) #10 8—1 
20nra-efc^ RS5 5 0nmX«Lfc^-7- 
i/3 Vffi (Re550) a* 125—142 nmT'fctK 
Kg 5 9 0 nm-eitlfc^-r-^a Vffi (R e 5 

so 90) #1 3 0-1 5 2 nmXfc^ . -t It, R e 5 9 
0-Re 5 5 0 6 2 n m©Hff Sr»J6t 5 r i U 
t\ Re 5 9 0-Re 5 5 0^'5nmT^5:i#^ 
tC$f^U<> Re 5 9 0-R e 5 5 0^ 1 OnratfcS 

Re 5 5 0-Re 4 5 0^ 
10nmtfc5:tt^U\ >-{fi 
(Re) tt, TIE5£fc:ttoT*ffl-t"So 
^-7-Vayffi (Re) = (nx-ny) xd 

nxit x./4«offirt^)iitBtt*rsi©a#f* 
(ffirt<0*^:ffitff*) "CfeO ; nyfi, X/4*g<Dffirt 

;L/4«(E>ff$ (nm) T*$>£ 0 

[0 0 4 8] £<btc, l/4«tt, TIES;SrSJ£i-^- 

ftcotfy T-7-f/vmi5; 

1^ (nx — nz) / (nx — ny) ^2 
SfrK nxfi, A/4tROffirtOiHa*4*r6l(DjfflST*^ 
; nytt, ^/4ffi(OffirtOilffi*JliCStt**|S]<0 

ja8T*-e*>5. A/4«Sr«*i-a-tSco*y-e-7>r 

)VU<OW^\^ 5— 1 0 0 0 nmX'foZZ bfrfrii U 
so < % 1 0-500Mm*Cfe5:t#J:9ff4L<, 40 
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~2 0 0,imffe5ri:^$f>^iL<, 70~12 

[004 9] [A./4Sl-ffl^ejH5/-Ky 
A] /Ky t— 74 j\sJ*<Dtf!) -7— t LTfi, ir/Wo— * 

#3£>fcifSUr\ {SiKfllWifttfi, 6 fit 

TOJSD5»tr*!*i-6. &*iR^P»Mt. 2 

T-fer— h) . 3 (t^o-^^am-H £fcf± 

*T-*7—\-<V¥-t%mt& (T-fe^/Wk*) (4, 4 5. 
0~6 2. 5%T*fc5^i:*W^L< > 5 5. 0~6 
1. 0%"CfcSri:^$f 5 {c^^L<, 5 9. 0~6 
0. o%-QbZ>z. t^St^f* Ll^. 
[0 0 5 0] [U^-x-v'g >±#?PJ] =&jS5tCi5(-t 

V±^JSr/K y ■7—7 4/^MzmUa-ti 5„ 
u^-x-v-g >±#fflrt, I/-*-— 1 0 OgfiSRlctt 
Lt< 0. 0 5~2 OKftSiSO^fflT'^ffli-^r tasjj 
SL<. 0. 1-1 OSiSJrolBHX-WSrt^j; 
!)ffSL<, 0. 2~5K*gB©|5fflT'^ffl-r5r 
^l:^K, 0. 5~2StSSS<D«5ffl-e^-t-5r 

#J£tfrffl LTt><fcV\. ^-f-v/ayiiaii, 2 5 
0 ~ 4 0 0 n m©ftJKH#«w*;*:!fti|$[S : ;fr-f-,5 r. t 

[0 0 5 1 ] ^-T->3yJh#HiLtl±, 
* t> - o (03£*J£g| & *T1" -5 fl^ffe * ffl V ^ w t 

6is (•*-**>*>. ^v-tfvgt) t-i)5:t 

at ft7xyi, to-^s, ^-try-/^, -fy 
y-/wat, ^ry-/i4S, -< yf7/-;vs. -t 
^y-zpgi, tf^y-zm. 7 ^yry- 
^SL f7>i, t-yv^-st fy^^at ey^ 

>St t°7v : Vfg*3«tU«l , 3, 5- bVT'S^mffi-S 



(9) 

75 

!i v^S> t°y v^atfcitM , 3, 5-H)7yy 

[0 0 5 2] V±#^J*5^i-53?#iSii 
<7>$Ui, 2~2 0t*fc5:H5jff L<, 2 ~ 1 2 T**> 

atO^Hfttt, (a) tt-g-SSr^-f (b) 
*»-&-CiEiB-r5»&*iJ:tJ< (c) ifel^r^LT^ 

»tf-C**lrO . ££-Hffitt« (a) ~ (c) 

[0 0 5 3] ( a ) (~o£Jl±0>3£*iaiat0>l8 

m. t°u^m. -o-y— t^n. ■< y-r vk— ^st, 

y^v-at '<y/ft7iyf > ^vKU^S^ ^ 
v-y^-y-y— ^ts s '<y/f7y'-/vs 1 ^^y-r? 
20 ^y— /us, ^y/hyr/-;^ yy^at -f^ 
y-A-au ^D^yi, */y^m. 4y*y>j^m.. 

SrSWsm. *t/y^S, v'V/y^iS, 3r/*-tf- 

^-^r-^y-/vgi, ^yyf7/-;i-i, 'O-y-rs^y 
— A'jR, -<^y h y ry-/v«*>* itr*y y 
30 l^. (b) zoo^fiic^ii^iig 

[0054] (c) (ommmb, -m^mwmo&im 

i. T/P>5r-U>S, T^^r-UVS. -CO-, -O 
-, -NH-, -S-Jfcl±^tlf)fflffi^Mt'S)5 

40 /iottJ:^, 



c 


1 


-co-o- 




c 


2 


-CO-NH- 




c 


3 






c 


4 


-NH-CO-NH- 




c 


5 


-NH-CO-O- 




c 


6 


-o-co-o- 




c 


7 






c 


8 






c 


9 


-CO-7H^L/y- 


NH- 


c 10 




o- 
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ell : -7/^l/y-C0-0-7/l'*l'y-0-C0 

c 12 : -O-T/l'df CO-O — T/W^l^^— O — 

CO-T/V'drUV-O- 
c 13 : -O-CO-7/^t'y-CO-O- 
c 14 : -NH-CO-7/^= uy- 
c 15 : -o-co-7;^=uy- 
[0 0 5 5] »*KaU3±ViittS»i, B&SSrWLT 
I'tU^. B&SroWCfi, vNuyy/gT- (F, C 
1, Br, I ) , t Kn^f-WK j&^stf^WK v-7* 
/, 7?/, =hn, *A>*, jfr/U/^-OK 7;l-7r 

= *v-S> 7/U3*-y*^*=;vS, T/V's*^*/^ 
£, JaiiT 5 Kg, SIKi^/u*y7 5 Kg, flaBSK 

[0056] T^/^mcommmi-m*. i~8t?fc5 

A^/Wgtt, £"bt-B&g (00, t KD*->, jfr/Wtf* 

7^34->S < T/i^/i'fii&T 5 / g) Sr^LTl/^ 

f4, /^■/V', n-^^vK n-^^-V/K 2- 

k Ko^-v'^/K 4-*/W^>->^/W, 2-^ h=¥ 

r/u^/wgW^JBt^Rltt. 2~8fi>5:i as*J4 
Lv\ S«7/i'^=/wS c !; 0 li^7;w^r-/vS©*^ 

^JW. 7/l'*=/VgC0^3iS]f: : H&l4, 2~8T-$>5 

:i#»SU\ i«7/^^=;H±ni«7/^ 
[0 0 5 7] flgWRT-WUSO&XJBlT-fttt. 1-10 

V*^*ti,5„ TA'a^i'SOgHMSlT-fttt. l~8f 

m<0 (B&TVW-^ 3-v-g5r^tj0 {BJtcd, / h^-y, i 
T/l'a^V^/nKn/uSwatSW^-tttt. 2~10T*fo 



(10) 

~1 OffeS: T )V^^'ytl )Vif,=.,VT 

[0058] r^^9-^s<o^mm z f-wc(t, 1 ~ 1 2 
t?*)5r.i:*s»4Li\ 7A'*/u?-*Mi<om\z.ii % /?=- 

io /i^/i^/W/fc^/vgro^lfilifi^gcf;}:, l~8T*ib5;i: 
TA^A^/Utf^A-gro^JfClrt, *t>y* 

i\ m^mrs. Kgrotsicti:, r-tr h7? k#-&**u 

3 0 S«^/>*y7 5 KgO&iltJIS-T-fttt, 1~8T* 

fi, ^^y^wyr^ K, 7^^/w*y7-; K*s«fc 
[fn-t??y^y7; K^SW, flgflSKBSI 

7 5/S©j»*«?*tt, i~ l ofW: L 

if/V7 5 2-#/wtf^>^,PT5 Z;!)^* 

H5o IB»5»IIH(l*A'/<*'f/i'a©K3HW J F-»tt, 2~ 
1 0T?fc5riiJSff4U\ iJSilft*^*^^ 

^-fttt, l-8-e*)5:i4!»*U\ I8JW8«ifc;*/u 
30 flfi&Btfc^W Kg©«lctt, ptT-A^uxf K**££*i 

/M*y /a*£**v5. ^^-7-y3 y±#?Pi©^T-s 

3 y±#^|C0*^J(4, 2000-111914 
■§-, ^2 000-2 7 54 34^ 00/ 
6 5 3 8 4#mcfB«$HT^5. 1/4 «f±. 

[0 0 5 9] mftim.<toMl «-&S»c:J3»t5 vtr—f 

■v— 1 0 ofrftfeBizfl-LT, 0. o 1 ~ 5 wm.n<D%m 

t*Sfflt5Ct*^U< > 0. 0 2 ~ 2 fCftg|5»«5B 
t*fiffit5: t*5J:t3iifSL<, 0. 0 5-1K4S15CD 
ttl-ettfflt5ri45*6K»4L<. 0. 1-0. 5 

750~1 lOOn mO&ft^tca^PJiiiX^-r -5 C 
i U<, 800~1000n raWSfiSiSlCfi* 
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[0060] foftm.mm t un*. 

Jt5„ ***»iRJfe»fcov*-CH\ fett, 6 1 [4] 2 
•1 5-226 (1988) , fe-fctfft^IJB. 4 3-5 

3 (1 9 8 6, 5 »C1B«3SS*)S. 

[00 6 1 ] ^j»KflX««6*>5^^i!a4X^^^ K/KO 

AJfefl- (#BWHF 5 3 8 0 6 3 5#9!M**s',fclM$«¥ 
8-1 8 9 8 1 7-§-?l§*|B§iE«) „ v-T^Sfel* (&M 
586 2- 1 2 3 4 5 4^ Ir)3-138640-§\ |r) 3 
-211542 # N l5l3-2 2 6 7 3 6-§- > 15) 5 - 3 1 
3305 [5)6-43583 #(0^^, 7 - 

2 6 9 0 9 7 SlrWm&iSXTf 4 3 0 2 4 4 ■§• 

W*B*IE«fe) . fc° y y -7 (4*M? 3- 1 3 8 6 4 

0^§\ 1513-21154 2-§-ro#<^«fE«) . •=&=. 
£ ASfel* (^M 5 ? 3-1 3 8 6 4 0^ ID 3 - 2 1 1 5 

4 2^-0#^«IE«) , f^^nt'y Kyft» (<»W!¥ 
2-282244 #IS«) , -f V KT— y ^jfefl. (#M 
^5-3 2 3 500^ (5)5-323501 -§-cD#<k$B 
IB*) s #y ^^^!fi*h (HI5¥3-2 6 7 6 5-S-, 15) 
4-1 9 0 3 4 3^<D#<&#:fc4:U^:lt|ii$fF3 7 7 9 6 

i^*ffl«fE*) , ^y;-/^ (#BB¥3-9 3 
4 6#bj^bSIE*) . 7yh7*yy^ 0fcM¥4- 

1 3 6 5 4 -§-<&?g|E$S) . 77?Dv-7 = yfei (*H 

5 o o 9 9 8 9 fkwmms&m tsxxf-r? vn? 

Aftfl- (0t*|flfflF5 6 8 2 6 7 *9JiM*flB4fi) d^Sft 

[0 0 6 2] [#y yMy|-* 

LV*. y/w^ h*** Hfe-C*fi, #y^-**r**«t 

5, «1K8jKfi. 3 ~ 1 2»x-f;K ft 

iUWT-ftiS 3—12 (Dfr h>\ «*D5tT-»* 3-12© 
^*tvHo J: ViSJ*W^-»«s 1 - 6 W/so ^yftM* 

*>, -o-. -co-*JJ:t/-COO-) 



20 

[0 0 6 3] gJiHISl-T-** 5 3 ~ 1 2 ©ni-x/uSWfiajlC 
14. -^y7n^/H-f;K v 5 /- V^'stt's, is* 
hdr->3i^V N 1, 4-v J ^-df-y->' > 1, 3-i?**y 

-/I'tf-aSiftS. ^*M^* 5 3~1 2©4rM'«©W 

io v, y7f;^ hv, o^^-y-/ ^fcit^^f- 

O^^^/U^tDCTtwtt, aLf-/U7^/uy — K 7"o tVV* 

-«ffl«±©WfBS&W1-3^«^£©W£l4, 2-31 
H^v^^/wr-trf"— K 2 -y h ^ /—/Wo<fc 

14, 2 5~7 S^/ofjbS^t^K, 3 0 — 7 
0W/otfc5: t^J: «3£f £ L< , 3 5~6 5*/V% 

-cfc-sr. ir*s$e>^jfs l< . 4 o-e.o^/i-yoT'fcs 

[0 0 6 4] -»«)**jfe-CJR y ^- *tt*W«-C# 

*«few*fr»±, *ra^«Et LT/No^^b^tTK* (# 
Oft'y^U K) 5rffl^5rtiWJLV\ 
-<DAit, '&t>tiZ>mWi<PKi o~4 0Kft%^itt5 
J: i^fflM-tZo ^y -^—0*14, 10~3 0fi%f 

n$f4, (0-4 Ot) T-/^y-7-t^^iSr86 
(4. m!£te£mm0zWFTxm¥¥l.Xh£*<\ Mt&tolz. 

(4, jKy-e-i*«»ai*ipjEE*»fc7^-c*BJu. 

(4, ii^!44 OtWlffet) . »*U<I46 0~200 
tt'fe^ ^PjICW^ L< (48 0- 1 1 0'CT'fcSo 
[0 0 6 5] =§-$#14^ fefiS-fr LT4»6)S*KWlt 

x-#5 j: oizffitfL2tix\,^&m&3b5o mmx^cD 
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*u». mz.t£s v?<<7<om%mw.*m^% 

Ri*» iBt ! LTffifr£^St£-t!:3r<>:icJ;9^:£&£ 
(4, SI§co||rojKM$r55«r-r5fc«), «I&tS£13:f73 r 

[0066] ^mmmm\z x 9 . gjssr^si-r?, r 1 1 

8sJp-T5o TKy-r-oSfi. ro^l-g-^^tc i 0 ~4 0 
1 0~3 0Kfi%-C*fc5r t^S&KjfSL 
Ltfc^Tt 4l>\, 

[0 0 6 7] m-&V>)Z- lOO—lOt 

L< (4-8 0- — ICC, L< (4- 5 0- — 

2 0*0, *k#£L<J4-5 0 3 0t) IC#£P1" 

3„ ft£P(4, Wx.»f, K9-fT-T^ • *9 /—A>® (- 
7 51C) ^SPLfc^^U-V-i/y 3— /U^fK (-3 0 

- — 2 0*C) *xm&xZZ„ z.<ox b\ztf>n-fZ>t, 
4 < C/Mif*>5:t^t<> 8V./ftU±.Xh 
itfftU*. #£P3§gf4. iSWifSS U\js, 1 0 

o o oX:/®&m.n>W£±mx$> 9 . 1 o o o*c/$>;6s 

PET-feS. ft:fe\ #£Pi$£f4. ^SrM^i-5^F©ta* 

[00 6 8] £"blc, d;ft,£0~2 0 0"C (£F£L<(4 
0~1 5 Ot, ,£<b(C#£ L< (4 0— 1 2 0t:, St>» 

£l< (4o~5 0*0 (cjpfi-rst, wnMsaffcjKy 

U ififS*TiP?fiLTi>4v\, 2lP?&i$S(4, AX./5iV, 
±X3bZ>ZkAW£l.< . 8t/^±ffc5:tA^ 

v\, iniiajifi(4, ii^iit'^s Li/^;, iooo o*c/ 
#ri*31?&#)/<£±pg-efo9 . 1 0 0 ox./tytmrnfttei. 
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»•<?*> 9. 1 0 0t:/#rfS||fflto&±Pg-C*fc3 o 

ft*>\ iP?fiiIS(4. »pa«:BB*fti-6"*oJMCi:»«*W* 

mmi&&k<D&zto&&mi>&Lxii>bmife$)ti:tiau®M 

[0069] jfrai«»«feic*i^-ci±. #tmt%<oi&mz x 
jpia^fw^ffi-rsi:, swsrosrffiffira:: 

5„ JpJE*34^flE4r*tei-5fc*(c(4. Wffitt^SISr 
(mitm : 6 0. 9%, : 2 9 9) 

%<Dmmtt. ^a&tSEiRjrMje (dso tcist, 3 

rwtaSJWTT?f4^-^y/^t©i:/£5. ^oT, 

lo 0 7 0] w»U7b*y-v- (K-7 0 ) y 

/wo- h^f -Y^ hfet^J: 9 /Ky -7— 7 /ua SrSiit-T 
5 0 K-^(4, K7A^fc(4v<> K-hKsftj&U *«ESr 

1 8 ~ 3 5 % i: ft 5 X 0 izfemZffl&'t Z> d k 

*i(t5»ft®*5 4U ? ^*&(Co^T(4, *B4*fF2 3 3 
63 10f, 112 3 6 7 6 0 3^ P124 9 2 0 7 8 

IrI2 4 9 2 9 7 7^ P)2492978-§-. Ir)26 
0 7 7 0 4^, 15)2739069-1-, [512739070 
3SH<8fF 6 4 0 7 3 1^ ID736892 %<n>&W 
45-4554 P4 9-5 6 1 4f, 
1#F^Bg 6 0-1 7 6 8 3 4^ 15)60-203430 
•5§\ I5J6 2- 1 1 5 0 3 5*<0#4**HCJE«S*s*><5. K 

icjsEig-rsc ktm% l\>\ mMvtL2mj^±.mz^x 

4fc(4/<>- Vt*t,M€9i9* $b(C 1 00*^160^ 

*xm&m.m*&*-iziaim.m.xi&i8iLx&m®mzmft 

Z-ZZZk tt?^5„ «±0*ft»4. ^^5-17 8 

ft) 9 i£X(Dmm&m.Mirz> r 1 36s^r«-e*>s. r <o 
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SrffiSi"5o »Jti-5 7^/UA©ff$|±, 4 0~12 0 
umX*h%Zkfc#t.L<. 7 0~1 0 0 (imTfcS-: 

[0 0 7 1 ] 7Ky-r-7-f/UA|cf±, «««)»tt*afe& 

X/UW0iJtCf±, hi)7i-;U7tX7x-h (TPP) 
tScfctf h y 9 l/^*^7i- h (TCP) A^StU 

/PCO0iJ{C{±, ^f;V7^u-h (DMP) . v^^vu 

yfu—V (DEP) , v?7f/W7^V- h (DB 

P) , ^^^7^^!- (DOP)', $?7x.—/l'7 

h (dpp) tex.w*.*f->v'^*r'st\>7 z \s— V 
(DEHP) ^^gfaix-r/WDMlcfi, 
O-T-tr^vi-^V®? h- y (OACTE) Joitf 

0-7tf;W^xyKhy7'f/W (OACTB) 

7fvK a-*© f- y > y y h^^-^/^-^^HSo 7 

^/i.®?3i^.-r/^^TSl^] (DMP, DEP, DBP, D 
OP, DPP, DEHP) L<fflV^t>^5 0 DE 

p*5j;^DPP^#tci[f*Lt\ ^raaffloasapitt, •* 

7Wn — ^.^i^.-r-/KD*<73 0. I~2 5fi%ffc5:t 
##;£L,<, l-20RI%t*5ii:^S5>l:ff4l, 
<, 3~1 5li%-efc3wtd5it»t U\ 
[0 0 7 2] ^y-^-7^/UA(c(i, SSfcR-JhJI! (0ij, 

Bfrlk^Hcoi^-Cte, #^3-1 99201 IrI 5 — 
1907073 ■§-, |5)5-1 94789 -§-, Ir) 5 - 2 7 
14 7 1t, Ir]6-107854 -f-OD&^SgClfeg^ifc 
5. *fl:R?±Jt!©iSaP«H:. ( K-7) <D 

o. 0i-iH%^fc5:t#jffSU. o. oi~ 
o. 2fi%t&5: it*. 8s;bp*a* 
0. 0 lK*%*«T-fe5i, *<fcl»ikffl©J»*!&s»ii: 

frj*$im^<D'£\m>km<D-7- y - kt * h (**m u 

i LTt±, 7"f/Htt:KnJf-/F;vxy (BHT) 

[0073] ^y-r-7-r^Aii, zh\z.mtf*9&mz£ 
vmmrn (ffirtcoiitsiATf^cDafff^n x, E^costB 

z) trH8t5:i#»4U\ H*«S#f**SE-C*) 
#y-e-«*SE|S|Lfc*|SHwJB»T**saj<*6. 

ilffi", ®#T^f4, nx>ny>nzt)i5 1 r.*U4, ffi 

rttDTjisitciarsib/'cTKy gtticiotxf^ 



24 

iC<fc9, 1^ (nx-nz) / (nx-ny) CDga^S: 
SSS-f-5^td5T-#5, $<bK, (nx-nz) / (n 
x-ny) S2©Bfl««rWe-*-<5fc«>l;:»±. -$t!)3(gf*03 

(S*SBtA5, KSA/SBS3©i«5ri£t5J; 

©tattftfcfirefcS. SBf±, l 3 (m^ 

tuff, SBttl*«©4a-C*o-Ct>«tt\ £"blc, lf# 

(g*4, iEffiU-^-X-V-a V*5A./4 fcfcSJ; 5 fcp 
[0 0 7 4] U±<V£ 5«-lT\ C3-/V^(D7Ky-7-7 

^T*5fJ, l/4tgWiiti«if4D— 
UTHJtWfcff^-Cl^fcV*. *R^JiC4 5° 4 0 

l^&^itt, -51C~5° X'foZ^h&MM-fZo X/ 

4w.co^\H(omn^tMytm^^nt(on^. 41 

-49° t?fc5:i»4L<, 42~48° T'feSr 
tiS«t«9»*U<. 4 3-4 7° T-*>5rt*s$fc{C*f 
30 JL<, 4 4~4 6° T'fcSri^lrW^LP,, 

[0075] mytmt x/4mt ^mmi-tcRMm<Dm 

(±, (3tSii^ 5 8 0 %£X ±03) Jify-r-Srffl^ 

TKilt5rtWtLl\ SSHfctfy-v-i LTfi, 

— ^yryu— h, ^y ^/w^vfo^i/Mi^y ji— 

SIBi03a*Bttii:fi57t)^O!a)lxttii:05ASfi, ^HWi-4 
40 5° 1?*)5Ii:*fftU% ' 

[0 0 7 6] M)tS, A./4tS*>5^tt«jt«| 

Mi b-Ctt, ^y K-=/wT/v,a-/i/5K»JIB*fcJ±*^* 
<fc#«j©**i8E*s#* L< , ?Ky t*=/wT/v- = -/^m 
l!)^l:jfJLi\ dfy \f-frT/vzi-,\,%.miik UT 

*/UjKdf-WW, Sr^ALfc^'ttAK 

mmk\^Q. Ol-lO^raffcirii^K, 
so 0. 0 5~5 AtmTfoSr t e>(CifS bl>. 
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{0 0 7 7] 01 Olc&*cDffi3ftS9T-fc>&#cD0iJ£, HI 

fttt^ft^ffi 1 7 2ir-ffeLTt^roiC*rL, *^P^ 
rodfttefi, mi i <fc 5tc s <i)tcoKi|Xt4 1 

8 1 t-/ifr-MS#iW#S3^l6] 1 8 2 K*t LT 4 5 * ft 

[0 0 7 8] <5t^*t«g>*3gW©^^^SJC, 

flca5©jfeR*SHC3t«Sr^U, £ <btcTE<£>*:#£?i£ 

20g { (nx+ny) /2-nz) xd 2 ^400 
[{IU nx&tfnyW\ ^fli<D®rtOD±JSiff*Sr*t> 

- 1 9 7 3 9 7#^«tC|E«03t^*l«'>- hSrfiJffl-C 

[0 0 7 9] <Stt^±e>*%BJlcffl^e>n5KWK 
ltJff± % m&m^&W (LCD) , ^Xv^^/l/ 
-jV^A.- (PDP) . ii/^ hn/v-^^s/irv^x^^ 

(eld) ^mmmm^giw. (crd ©i?4 

a. &mmtm*>mmmmi*. itmm% (cvd) 
tas^s (pvd) t&, ®\z®immm&<o-mx'&>z>m 



(14) 
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5„ #^Bg6 0-5 9 2 5 0^$8fi, mmttntmsL 
^*jWWfci:«r*^-SRltR?ltJI*rBI*UTV»5. Kit 

iC«tot«^5. »BI859-5040 1^« 
[0 0 8 0] ^¥2-2 4 5 7 0 2 -)g^f*^E<ft©, 

zag«±cosae^ M g F 2 ts io 2 ) £ 
iltfflt^rtms. ft-fi-JfcSrB-fcS-ersrtfc: 

±9JB#f*Sr*ft**. ±IB^MBg5 9-5 0 4 0 1 # 
W2-2 4 5 7 0 2-§-^«(7)^l|2U^$ixTI/x5 

[00 8 1 ] HH^ic^nyvfk^tTKS^^ 

3~ 1 2 0>5r h ^*J«tt/^JB : f-»2~ 1 2<r)^*.=r)\< 

[00 8 2] <R*tSlj0EA**aglB>ia 1 2 14, RltS 
40 1 „ Slt«l«2, TEIS1S3, iIS4, ±ElS]JR5, 

mmmm6, ±s«7, a./4tgs, *i,-c«jt«9*» 

E|6iBI3~±ElSi«SiS«i6-fe^Sr«fiK-r5. 

/§fi s Rlt©ffi2i:TElSl^3 t©W, 
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mmzw&mm m& 2 756 2 0 ^^a 

(*iBKBaia«JSS:*Ai-S«to9tc) . Bi&ffi)fcjg|cD 

4«8ror B »lt5:tWSU\ KMBSitJl 

[0083] I inj Xdi I (A ni fifSdHr/K^flfc 
di f±-t©J?SSr*fc-f-) T'« 
t>c! WffiStA'(0$SIOW^-f-v'3 y (Re) 
f4, — j&(C3 00-3 1 00 OnmfW. 'O' Kffifi 

-t/Hc&^Tfi, Ui?— r— -> 3 ^(i s -)KI:7 0 0~ 

2 0 0 0 nmT-fei? , 8 0 0~ 1 8 0 0 nm^J L 
l\, HAN*- K-fe/HC*i^TJ±, U^-x— >a V 
J4, — J&JC3 5 0~1 0 0 0 nmffcD. 40 0 — 9 0 
0 nm^5^^ 

[0 0 8 4] 

-rztiK ttn*M kike s *t-c»R 3 n s t> © -e 

f4ftV\, 

[0085] mmm 1 ) 

<HANS!jSffi-fe/KDf^f«> I TO^f^#co^7^a 
fffcj|fy-<S KKSrElRlIBi: UTKJt. 9 K'v^teaSr 

U S i oM^H&Z&famt LTsSltfc. r<D2tSco^f 
7^£«Srffij6iMIS±ds>tt|fi]-r5J:5fcieau, -tr/u^ 
f 7^5 W mf^U */l'9tiMi&&Z L I 1 1 3 2 
(An = 0. 1 3 9 6) Sr&AU H AN®fi£ifIi-fc/v-£r 

> (Re 2) (4. 6 9 8 nmffc5. 
[0 0 8 6] <M3ttg<0f^®i>P VA7-C ^ASr3 ^Kl 

2. og/i, h^w!)^a4. o g / 1 <D*.mmz 

2 51CICT2 4 0S>)g«L, $ e>(C* 1 0 g / 1 <D 
*mm£2 SX>\CX6 O^Sftm, B15c7>^fl|(Dx^^ 
-J£ff«fc*AU 5. 3<gtC5fffU. ^V^-fcffifli 

bUMlLfc. SWP^mJCDP VA7-f/WAcD^7k^(4 3 

v -y7(DMmmmmi. o. os%*iffe 

^/Ui»(0^-C^C0/«C-r^tt, 4 6° "Cfcofc. Htl 
Ll-L2|f40. 7m, WHO. 7mT*fc9, I LI 
— L 2 I =WC0Blff,lcfoofc 0 ^>-^-mPtCJb-lt53l 
KJgft^lfil A x - C x 12, . ftlS-i^^S 7 

»c, GUSJgli: LT. PVA ( (tfc) ?7H!PVA-1 



(15) 
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17H) 3%*J§8x-£&&fflli LTffiffi^Wfc&SL.fc 

T-feT— K u?-7-v/3Vt3, Onm) t>i-ffi$r 
Bfi9-ft-foHi\ $^8 0*C-C<£J»UT*»«6 5 Oram 

*(fi)i->PfL4 5° i^LT^fc, ^©(i)ttg(05 5 0 n 
mfc*5tt3»SS|SH:4 3. 7%, <^7tSf49 9. 9 7% 

io [0 0 8 7] < l/4S©f^»>^jafc*JV^T, 

-fbS5 9. 0%<D-fe/i'n-^Tir^- h 1 2 0K*bU, 
h!)7i=/l'*^7 I -h9. 3 6jfi:g|5, tf7i=/V 
v^^-zw**^^— H 4. 6 8KftSSs TfHWU-* — 
7*s a >±##l 1 . OOKigB, K54 
3. 1 4K»SB, /-/V9 9. 3 5®fi9J*5J:t/n 
-7**/-/H9. 8 7JC*S5S:Zg-£-L-C, &jff ( K— 

7°) WLfc, 

[0 0 8 8] 

Hfc i J 

20 L/^-5=--S/3^±:»a CH 3 




[0 0 8 9] #e>tvfcK-7°4:, #7:*lg±fcSHiU' 
30 Sat? 1 4 5 , C-T?5#IHN6*S*fc. ftjg 

BJWL-fcfc, laotfiSS^tiirfT^iSilcMtt 

fcufc. 5S#t£. ^ffl^srotitnotfao^ 
fc*L.fcfL ii#7-f/v,A=SrSi9ttlLfco SE«i«0«3W 

sie*i4o. isr/.t*fcofc. f#e>*vfc7^A«ji 

(M-15 0, (**) S) Srffl^T, Kft4 5 

40 Onm, 5 5 0 nm&JztfS 9 0 nmdioltS — 
— >3^ffl (Re) fcMjeuti: ^5, -tix-Pix. 1 1 
9. 3nm, 13 7. 2 n m*S &T3 1 4 2 . 7 nmX'h 
o/Co iSoT, rot/UD-^Ttf- h7-f/UAIi N 
Jk^ffiS«g«T-l/'4£ig/&LT^fc, C<D4^ICL 
T, d-/v-^<OA./4«$:^SIL/c: 0 $ bfc, 7y<I 

n y fc«tO«J?^|6]<^®iff^n z ^r**, (nx-n 
so z ) / (nx-ny) (DfitSrtf^ Lfc t r. 5, 1.6 0 
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[0 0 9 0] <fe%WLt l/4&<D%,V)&iHk>VrW,V 

ft V MBit . ^bfcn-/P^(DA./ / 4 Srn-/v t o n — 
/H-il Lfc„ $ blzm 1 1 <7>$Q< 3 1 0 X 2 3 3 mm 

■fr-f Xfcj^»fLfci:w5, 9 1. 5%wffiffl^b*T*iatc: 

y^fSrt^ftfc, ifc. Blfffi. 2 0 0^mT 

[0091] <S*tS^S^Brof^Si>mi5roSltajK ><> 
fiSllOElflSfc, HANSttft-fcA'*fli0ttl7» * 

[0 0 9 2] (Jt««l) HANSffifit/Wf^f!!, 1 

S©tfi (HLC2-5618, tS6 5 0ram, (**) 
•fr^yy® «rJttt«iro«3t«i: Lfc. 

[0 0 9 3] <fi3ttSt *./4m<DteiQ<&t>-£>Z<Dm 
3t«£i2l-»LKiRttas4 5* (Cft5 J; 5 SI 1 0<7?£n< 
3 1 0X2 3 3mrat'fXI;i»rl / fci;^ 1 20 
fi6 4. 7%iJ5Cofc. A./4^*>, IrI***#*-C«J 
**bW©^y:7*K0 KVij:2 8 * 
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* 0 u mffcofc, 

[00 94] <R#a«A*5*8M©fls«>itf|S©R*t 

/ 4 y 9 tfrtfc. 

[0 0 9 5] KA±^iS0iJ 1 . Jt&0iJ 1 T-fEj& LfcgtStS 

[0 0 9 6] (^i£0ij 2 ) 

«tfLoo ( -tr/w-n-* YVT^t— h*s&f££&* (cgs 

An u i o k g lefts i 5 i=:ft&4/«. mm* 

(2 St) l:t3WSLt, t/vc-^l>!)7 
[0 0 9 7] 



TtSti2mm«tA'0-^ h y 7tf - (Em* 2. 8 3. 

fi£-£3 2 o. 411%, ^fl/y?D7-fK^t>6fi%Ofi;S 

3 0 5 m P a • s ) 20 113 

tfrffc;^^> 5 4. 4fC*gB 

*-9/—A> 10. 

n-y^/— /U 3. 4K42B 

fii2 0nmOv'!l*tef 0. 1 KftgB . 

(2, 4-tf*- (n-^-^^/^*) -6- (4-fc Kn=3f-->-3, 5— 
- t e r t -y^/UT=y /) - 1 , 3, 5 - h DTv^y 

0 . 1 

2- (2' -t Kodf->-3' 

2- (2' - t Kn^rv-- 3 ' 

Ci2H 2 50CH 2 CH 2 0-P ( = Oio- (OK) 2 
(2) ftlffl-fe/WD-^HJTtf-hK 



[0 0 9 8] 

(1) -Citbixfcir^D-^ k y r-trx- h^fK^^^ 

y ^.-tf^yx-mmLT. 180^, 1 m p a \zmmM 

BE Lfc^P^gB^Sr 3 #raai§S-frfc* 5 0 c Ctc^i(J U 
IfettiSiifilS 0 . 0 1mm(0{g« (JKPSSJiK («c) Si, 
#6 3) T-iSugLT, rtifflt;i-D-? h y Tirx- h 

[0 0 9 9] (3) ^flt^o-^hy7tf-hK 



5 ' - v- c e r t -/f/V7i=^) — 5 

0. ig*gB 
5 ' —v 5 — t e r t -7 5/l'7i=/l') — 5 

0. lmmrn 

0 . 0 5 KifcSB 
±!E (1) <DF*9gffl-fe/WD— * h y T-fe-r- M 

[0 10 0] (4) t^n-^7v/U-h7-f/l'A$}| 
±15 (2) . (3) T-f^SUL^K-yS:, HJf^oitM*' 
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mffi'&<D-t/Ua — XT±'r- b7-< J\sJ*mf§& (l*9Jf<D 
l^:74 (1 ra, : 3 » m) SrSiitL 

fc 0 7 0t-C3^ 1 3 0t:T-5^S;j^L./c^, #7* 
S^f>7-<^AS:|a|^f9, ^rLT160 t C, 3 0^1? 
®V%$)\z&,&l.X®mzm&Z-£. m$8 0 um<D±;i> 

[oioi] ( 5 ) femmmmmmttmomm 

2 2 8, mteft&m 6 %, J S R (tfc) M) 210gl: 
v-y*y/V (MEK-ST, ¥^il0~2 0nm > 
@^jg«3 0Hft%, B»t* (80 Si) 1 8 g> *> 
£tf^5vw^vi^ h^2 0 0 gfc^P, 7L 
Si MmCDtfyyn fUVSi^/l^ — T^igLT, 46 

[0 10 2] (6) SStRjLh7^/PAWf^®{ 

ff£0. 1 AimcDf&BSr^Sr^JESL, SltKlhP' 
^/PASr^ML/c fia*t^coStFr*{i. 1. 4 2f ; 

RO OR 



32 



[0103] < : tai?^««7^/wAof^ia>a«T/V'^ 

/^ttPVA (MP-2 0 3, ^7K»)|) 3 0g 
dzkl 3 0 g, y */-/U4 0 gSr»Px.T. «ff 
Ufcf£, ?LS 3 0^m<O/-KjJ7°nt:°U-vSi7-f/U^— T' 

(0. 1 Mm) (OT&QM&^-t-Z) 1 0 0 jim<Ojf:£(D 
b 'J T±f-^±^o—^7 ^ jUA (g±?R7^/l-A 
(«) fc, ±!EiE|6]Bfflm*P?i££^- = -*-£ffl 

5gc077[S]fC7 t'V^ftigSrtToT. Jl^ 0. 5 /z 

■&Vot L.TTfS«itO<t:-e-^LC- 1 £ 1 . 6 6> 7x 
MVv/JfUV^!l3-/l'7ir!)L — 1- (M-10 
1, %m&$L m) M) 0. 4g, •fe/uc-^T-irx- 
h^f l. — h (CAB531-1, ^-7>hTy^?A 
/Hit®) 0. 0 5 gteJ:t53tS-&W!*6JW U A-tf^T 
-9 0 7, ^tfW^-tt*) 0. 0 1g£r3. 65g 

[0 10 4] 
[ft 2 ] 




RO OR 

[0105] iwiEEifij«±^, ±titft^m^mmmmm 

fc-&4gj&ffir6]$-frfctg. 12 0t©tSl6 0W/cm 

(*) Si) Srffl^T, BB«4 0 0mW/cm2, flMtft 
3 0 0 m J/cm 2 <Oi£^i&£($JtLTS*/I£^k$ 

[0 10 6] T|iJE<0Kit®aiftK«©Klt*l-, HifeCT 

LTf^»LfcSltS!«fi**3S«tt:. «*^fl8T*A» 
[0 10 7] 



[B9EOfl|JtL«IAn] 

40 [n]2] 77 y hy^/i/x-r vcm^hfr, 

IE 3] HAN*— K-fe/v-Wlt^SaffffiH-efca. 
[H4] -7-7-f/t-ASr^J65ift-r577j£cO-0iJ$r 

[HI 5] ^y-7-7^/WA$r^ft5£{$i-5^)feco-0iJSr 

[06] 7-f^A«:#»IE#-r5#ifc0>-01«: 

so [H7] y ^-7^A-A£s$J6}£#^£#ffi(0-es]Sr 
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[1118 J ^y-v-7^^A5rM«)@»-r5^ffiO-0iJ$r 
[0 9] Jify-?— 7-f yUASril4«>ffi#-*-5*jfero— «*: 

0-e*>5, 

[ill] *38 Wcfflv* 5 «#«*rtt*>»< 
«l&¥ffi0-t?*>5o 

[mi 2] *XH<DKttattii^£B0£;ttftj$$:3* 

[flF-g-WtftW] 

1 T«« 

2 Kttm^ 

3 TIEftffil 

5 ±SB[6]M 

6 mwm,® 

8 ii/4« 

9 m.mu%m 

11.21 ^Sir/u 

14a, 14b. 24a, 24b, 33a, 33b j§ 

12, 22a, 22b, 32 7-fl/??fi)| (I) 

16, 26a, 26b. 36 glgttf^^^ 

13, 28a, 28b, 38 /lAst^^^t* 

1 5,2 9. 3 5 

17, 18. 20. 27. 34 %M 

2 3 tf <6iK 

5 1 *A«7-fA/A©«|>*J5l 

5 2 fciefcSfci'b^-fA'i.,©*** 

5 3 7^/PAtfcl^IS:©|y* (£) 

5 4 7 ^/Wi>,{fctS3M8:©fll$ (:&) 

5 5 >gA{B!|7.f /P-i. 

5 6 iSfcXSdj&^jh.^^/PA 



(18) 
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5 7, 5 7' fe*©7-fyw^fiM*H*6 OS^-ii^) & 

5 8, 5 8' i£*0 7^/UA»^S*»e>©BIJBt.^ 

6 1 •gAffiy7^/UA©^*i&l|! 

6 2 ^XSlCitfe^t^^^/WAcD^*^ 

6 3 7-f/PA«»#a©*WI tfc) 

6 4 7 *f /WA«t$#a<0$W» (^) 

6 5 ^AfflO^-f/UA 

6 6 j'fcXfllCilibix^^/i'A 

6 7, 6 7' .6 

io 6 8, 6 8' fe&©7^/V*«##©a>fc©ltj|ii,& 

73, 83, 93, 103 7 4 /WAft^S©*^ 
(£) 

74, 84, 94, 104 7 -f >W.MfcfS#S©#U$ 
(£) 

75, 85, 95, 105 >gAflUJ7 ^ A'A 

76, 86, 96, 106 &X@lCi£fe*L-5 7 w >VK 

1 7 1 ssnxtt mwm 

17 2 S^fa 
1 8 1 (}g#$4) 
20 18 2 

(-D 7^/VAj£A*fa 

(n) 2kxa^<D7-f/i'Afi}^(S] 

(a) 7^;VASriAt5IS 

(b) 7-f/uASrJt#i-5Xe 

(c) ®f*7^/UA=Sr^xa^iH^xa 

Al 7-f/PAW^^#a-.^>iia^.iZi^{4at 7^;VA 
Ji#©ig£f£B (JlK(fc«M#i£ : *f) 

Bl 7^A©^#©~©«^ji2M£g (fe) 

C 1 7^^AH*©igMl (XgrfiWHittjjK : tE) 

30 c x 7 -f iv j±m$L\nm. t7 4 /w Ajiff eoii&.ssi&tee 

Ay 7^/WAS#(D^I$ftf : 
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